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LWDOORZVFRVWHIIHFWLYHVROXWLRQVWRPDWWHUVRIHQYLURQPHQWDOSURWHFWLRQWKHSRVVLELOLW\RIODUJHVFDOHFRPELQHGKHDW
DQGSRZHU&+3JHQHUDWLRQFRPSDUHGWRQXPHURXVVPDOOKHDWLQJVRXUFHVLPSURYHGHIILFLHQF\RIXVLQJUHQHZDEOH
HQHUJ\VRXUFHVPDNLQJDVLJQLILFDQWFRQWULEXWLRQWRWKHPLWLJDWLRQRIJUHHQKRXVHJDVHPLVVLRQV>@
+RZHYHU'+GRHVKDYHDPDMRUZHDNQHVVLWEHDUVWKHHOHPHQWVRIDQDWXUDOPRQRSRO\$VDUHVXOWKHDWVXSSO\
KDVEHHQWUHDWHGDVDSXEOLFXWLOLW\LHDVHUYLFHZKHUHRQHHFRQRPLFRSHUDWRUSURYLGHVDYHU\LPSRUWDQWYLWDOVHUYLFH
WRDODUJHQXPEHURIXVHUVZKRRZLQJWRDUDQJHRIWHFKQLFDODQGHFRQRPLFIDFWRUVKDYHOLPLWHGSRVVLELOLWLHVWRVHOHFW
DGLIIHUHQW VHUYLFHSURYLGHURU VXEVWLWXWH WKH VHUYLFH WKH\FXUUHQWO\ UHFHLYHZLWKD VLPLODURQH&RQVHTXHQWO\'+
VHUYLFHVDUHPRVWO\VXEMHFWWRUHJXODWLRQ
7KHHFRQRPLFHVVHQFHRIUHJXODWLRQLVVSHFLILFDWLRQRISULFHVDQGWDULIIVRQJRRGVDQGVHUYLFHVSURYLGHGE\VXFK
QDWXUDOPRQRSROLHV$VDUXOHWKHUHJXODWRUVKRXOGVSHFLI\DSULFHRUWDULIIWKDWFRYHUVMXVWLILHGH[SHQVHVDQGDOORZV
DGHTXDWHSURILWDELOLW\WKDWZLOOHQDEOHFRPSDQ\GHYHORSPHQWDQGUHWXUQVRQHTXLW\\HWSURWHFWFRQVXPHUVIURPSULFH
JRXJLQJ0HWKRGVRI UHJXODWLRQ DQG LWV HIIHFWLYHQHVVKDYHEHHQ VXEMHFW WR WKHRUHWLFDO DQG DSSOLHGGLVFXVVLRQV IRU
GHFDGHVZLWKWZREDVLFTXHVWLRQV>@

x +RZMXVWLILHGDUHWKHH[SHQVHVWKDWDFRPSDQ\UHSRUWVWRWKHUHJXODWRU"
x :KDW LVD³PRGHUDWH´RU³DGHTXDWH´ UDWHRI UHWXUQRQHTXLW\DQGZKDWZRXOGEH WKHPRVWDSSURSULDWHZD\RI
GHILQLQJWKHEDVLVLWVHOILHDFRPSDQ\¶VHTXLW\"

7KHPDLQFULWLFLVPVRIUHJXODWLRQKDYHEHHQWKHDOOHJHGLQDELOLW\RIUHJXODWRUVWRGHWHUPLQHD³PRGHUDWH´UDWHRI
UHWXUQRQHTXLW\SUHYHQWLQHIILFLHQWFDSLWDOH[SHQGLWXUHVDQGHYDOXDWHFRPSDQLHV¶SURGXFWLRQFRVWV
7KH FULWLFLVPV DUH UDWLRQDOO\ VXEVWDQWLDWHG REMHFWLYHO\ WKH UHJXODWRU DQG WKH UHJXODWHG DUH LQ DQ LPEDODQFHG
UHODWLRQVKLS,QSUDFWLFHDUHJXODWHGFRPSDQ\KDVDFFHVVWRDOO LQIRUPDWLRQDERXWLWVEXVLQHVVDFWLYLWLHVDQGSODQV
ZKHUHDVWKHUHJXODWRULVRQO\DEOHWRDQDO\VHDQGDVVHVVWKHLQIRUPDWLRQWKDWDFRPSDQ\KDVVXEPLWWHGLQDFFRUGDQFH
ZLWKVWDWXWRU\SURFHGXUHV$VDUHVXOWDFRPSDQ\ZLOODOZD\VKDYHDEHWWHUFKDQFHWRVXEVWDQWLDWHWKHSULFHSURMHFWLW
KDVDSSOLHGIRUWKDQIRUDUHJXODWRUWRTXHVWLRQLW$QRWKHUSLWIDOORIUHJXODWLRQLVVRFDOOHGRYHUUHJXODWLRQZKHQWKH
UHJXODWRULQHIILFLHQWO\DOORFDWHVUHVRXUFHVWRZDUGVLQGHSWKDQDO\VLVDQGSURWUDFWHGGLVFXVVLRQVRYHUPDUJLQDOLVVXHV
DQGMXVWLILFDWLRQRIUHODWLYHO\LQVLJQLILFDQWFRVWV
$W SUHVHQW WKH RYHUDOO WUHQGV LQ VSHFLI\LQJ SULFLQJ DQG WDULIIV IRU SXEOLF XWLOLWLHV KDYH EHHQ WRZDUGV UHOD[LQJ
UHJXODWRU\ UHJLPHV WKH XOWLPDWH UHVXOW RI VXFK D SURFHVV ZRXOG EH FRPSOHWH GHUHJXODWLRQ RI SULFHV DQG WDULIIV
VXEMHFWLQJWKHPWRWKHIRUFHVRIFRPSHWLWLRQZKHUHSRVVLEOH+RZHYHUDFOHDUFXWDQVZHUWRWKHTXHVWLRQRIKRZPXFK
UHJXODWLRQLVMXVWLILHGUHPDLQVWREHIRXQG>±@
/DWYLDOLNHRWKHUFRXQWULHVLQ(DVWHUQ(XURSHKDVHVWDEOLVKHGDUHODWLYHO\LQIOH[LEOH³VWULFW´UHJXODWRU\UHJLPHIRU
'+DSSO\LQJWKHVRFDOOHG³FRVW´PHWKRGVXSSOHPHQWHGZLWKVHYHUDOHOHPHQWVERUURZHGIURPWKH³SULFHFHLOLQJ´
DSSURDFK>@3XWVLPSO\ WKHPHWKRGZRUNV OLNH WKLVD'+FRPSDQ\FDOFXODWHVDQGVXEVWDQWLDWHVDOOH[SHQVHVRQ
JHQHUDWLRQWUDQVPLVVLRQGLVWULEXWLRQDQGWUDGHRIWKHUPDOHQHUJ\WKHQDGGLQJWKHDOORZHGPDUJLQRIUHWXUQRQHTXLW\
ZKLOHWKHUHJXODWRUUHYLHZVWKHFRVWVXEVWDQWLDWLRQDQGGHFLGHVWRHLWKHUDSSURYHRUUHMHFWWKHSURSRVHGWDULII
3UDFWLFDODSSOLFDWLRQRIWKHFXUUHQWUHJXODWRU\PRGHOKDVKDGQXPHURXVIODZV

x ,WGRHVQRWDOORZRSWLPDOLQYHVWPHQWLQ'+WHFKQRORJ\&RQVLGHULQJWKDWDOOLQYHVWPHQWVPD\EHUHFRXSHGZLWKDQ
DSSURYHGWDULII'+V\VWHPVDUHVXEMHFWWRHOHYDWHGULVNVRIRYHULQYHVWPHQWDQGLQHIILFLHQWORDGLQJRIIDFLOLWLHV
7KHUHJXODWRU¶VUDQJHRILQVWUXPHQWVIRUUHMHFWLQJWKHLQYHVWPHQWVPDGHLVYHU\OLPLWHGZKLFKGRHVQRWPRWLYDWH
'+FRPSDQLHVWRSULRULWLVHDQGEDODQFHWKHLUFDSLWDOH[SHQGLWXUHV&RQVHTXHQWO\WKHUHKDYHEHHQFDVHVZKHUHWKH
WHFKQRORJLFDOGLPHQVLRQZRXOGH[FHHGWKHGHPDQGGLPHQVLRQOHDGLQJQRWRQO\WRHOHYDWHGFDSLWDOH[SHQGLWXUHV
EXWDOVRWRGHFUHDVHGRSHUDWLRQDOSHUIRUPDQFHRIWHFKQRORJ\GXHWRORZORDGLQJV
x /RZPRWLYDWLRQWRLPSURYHHIILFLHQF\DQGRSWLPLVHFRVWV,QDFFRUGDQFHZLWKWKHWDULIIFDOFXODWLRQPHWKRGRORJ\
>@D'+FRPSDQ\PXVWFDOFXODWHKHDWVXSSO\FRVWVDQGVXEVWDQWLDWHWKHPZLWKDSSURSULDWHVXSSRUWLQJGRFXPHQWV
:KHQYHULI\LQJWKHH[SHQVHVVXEPLWWHGE\D'+FRPSDQ\WKHUHJXODWRUFDQYHU\RIWHQRQO\LGHQWLI\WKDWWKHUHDUH
GRFXPHQWV WKDW VXEVWDQWLDWH DQH[SHQVH LWHPEXWQRWZKDW WKH VXEVWDQWLDWLRQ LWVHOI LV$VD UHVXOW HYHQXWWHUO\
VFUXSXORXV UHYLHZ RI GRFXPHQWV VXEVWDQWLDWLQJ FRVWV GRHV QRW H[FOXGH WKH OLNHOLKRRG WKDW VRPH KHDW VXSSO\
SURFHVVHVZLOOEHOHVVWKDQFRVWHIIHFWLYH
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x 7KH UHJXODWRU GRHV QRW KDYH HIIHFWLYH LQVWUXPHQWV WR LQIOXHQFH FRPSDQLHV 7KH UHJXODWRU¶V DFWLYLW\ LV VWULFWO\
VSHFLILHGLQWKHODZZKLFKGHWHUPLQHVH[DFWSURFHGXUHVIRULWVRSHUDWLRQ>@7KHOHJLVODWLRQKRZHYHULVEDVHG
PRVWO\RQDGPLQLVWUDWLYHSURFHGXUHDQGOHJDOFRQVLGHUDWLRQVJUHDWO\UHVWULFWLQJWKHUHJXODWRU¶VDELOLW\WRGRXEWWKDW
GRFXPHQWVVXEPLWWHGE\D'+FRPSDQ\DFWXDOO\VXEVWDQWLDWHWKHFRVWV
x 5HVRXUFHLQWHQVLYHZRUNRIGHWHUPLQLQJWDULIIV7DULIIGHWHUPLQDWLRQLVDYHU\WLPHFRQVXPLQJSURFHVVZLWKDORW
RIGRFXPHQWYHULILFDWLRQ7KHODZ>@VSHFLILHVGD\VDVWKHWLPHWRUHYLHZDGUDIWWDULIIKRZHYHUWKHFRXQWGRZQ
LV VXVSHQGHG LI WKH UHJXODWRU UHTXHVWV VXEPLVVLRQ RI DGGLWLRQDO LQIRUPDWLRQ RU VXEVWDQWLDWLQJ GRFXPHQWV ,Q
SUDFWLFHWKHUHKDYHEHHQFDVHVZKHUHDGRSWLRQRIDWDULIIZDVGHOD\HGIRUQHDUO\PRQWKVDIWHUWKHGUDIWWDULII
KDGEHHQVXEPLWWHG7KH'+FRPSDQ\DQGWKHUHJXODWRUDUHVSHQGLQJDORWRIWLPHDQGKXPDQUHVRXUFHVRQWKH
SURFHVV
x 0RUHRYHU WKH DSSURYHG WDULIIV DUHQRW DOZD\V VWULFWO\ FRPSDUDEOH$OWKRXJKD UDWKHUGHWDLOHGPHWKRGRORJ\ LV
DSSOLHGWRWDULIIFDOFXODWLRQVDQGWKHSURFHVVRIHYDOXDWLQJGUDIWWDULIIVLVORQJDQGVFUXSXORXVWKHUHVXOWVDFKLHYHG
DUH QRW DOZD\V DGHTXDWH ± GXH WR WKH DIRUHPHQWLRQHG FRPSOLFDWLRQV 7KHUH KDYH EHHQ SUDFWLFDO FDVHV ZKHUH
HFRQRPLFRSHUDWRUVZLWKVLPLODUNH\SDUDPHWHUVLH WHFKQRORJ\W\SHRIIXHODPRXQWRIHQHUJ\VXSSOLHGKDG
YHU\GLVSDUDWH DSSURYHG WDULIIVZLWKQR HYLGHQW H[SODQDWLRQ VLQFHERWK'+FRPSDQLHVKDG VXEVWDQWLDWHG WKHLU
H[SHQVHVWRWKHUHJXODWRUZLWKDSSURSULDWHGRFXPHQWV

7KHPRVWUDGLFDOVROXWLRQIRUHOLPLQDWLQJWKHVHIDXOWVZRXOGEHFRPSOHWHGHUHJXODWLRQ1RWDEO\WKLVPRGHOZKHUH
'+FRPSDQLHVVSHFLI\SULFLQJLQGHSHQGHQWO\KDVDOUHDG\SURYHQWRZRUNZHOOLQ)LQODQG7KH(VWRQLDQUHJXODWRULV
DOVRFRQVLGHULQJVWHSVWRZDUGV'+GHUHJXODWLRQLQGLFDWLQJWKDWLQDQXPEHURIFRXQWULHV'+LVQRWDVWDWHUHJXODWHG
VHFWRUEXWDPDUNHWGULYHQRQH>@$'+VHFWRU UHIRUPKDVEHHQSURPRWHGIRUD ORQJ WLPH LQ6ZHGHQDLPLQJ WR
LQWHJUDWH WKHPDUNHW WKDWZRXOG WKHRUHWLFDOO\ KDYHSULFHV WUHQGLQJ WRZDUGVRQH FRPPRQEDVHOLQH+RZHYHU WKLV
PRGHOLVDOVREHLQJGLVSXWHGZLWKUHODWLYHO\UREXVWSURRIVWKDW6ZHGHQ¶V'+VHFWRULVQRWVXLWHGIRUWUDQVIRUPDWLRQ
LQWRDVLQJOHPDUNHWDQGWKHDPELWLRQVRIWKHUHIRUPDUHQRWEHLQJDFKLHYHG>@
7KXV LWZRXOGEHH[SHGLHQWWRVHHNDPLGGOHJURXQGVROXWLRQVRPHZKHUHEHWZHHQWKHH[WUHPHVRIVWULFW'+
UHJXODWLRQDQGFRPSOHWHGHUHJXODWLRQUHOD[LQJWKHUHJXODWRU\UHJLPHDQGLQWURGXFLQJEHQFKPDUNLQJHOHPHQWVLQ
UHJXODWLRQ7KHDXWKRUVSUHVXPHGWKDWWKHLQWURGXFWLRQRIEHQFKPDUNLQJFRXOGSUHYHQWWKHPDLQVKRUWFRPLQJVRI
WKH KDUG UHJXODWLRQ LQ FDVHRIEHQFKPDUNLQJ MXVWLILFDWLRQRI FRVWV IURP WKHFRPSDQ\
V VLGH DQGSURFHVVRI
GHWDLOHGFKHFNVIURPWKHUHJXODWRUVLGHZRXOGQRWEHUHTXLUHG7KHUHZLOOEHQRQHHGIRUGLVFXVVLRQRIWKHUHWXUQ
RIFDSLWDOWKHUHJXODWRU\DVVHWEDVH5$%ZRXOGEHDFFHSWHGLQDFFRUGDQFHZLWKWKHEHQFKPDUNIRUWKHHIIHFWLYH
FRPSDQ\EXWUHWXUQVLQDFFRUGDQFHZLWKWKHVLPSOH:$&&FDOFXODWLRQZKHUHEHQFKPDUNLQJDSSOLFDWLRQLVDOUHDG\
EHLQJZLGHO\XVHGLQSUDFWLFH%HQFKPDUNLQJPHWKRGVOLNHWKHUHJXODWRU\WKHRU\DQGPHWKRGVLQJHQHUDOGHYHORS
RQWKHEDVLVRIHOHFWULFLW\VXSSO\EHFDXVHWKLVHQHUJ\VHFWRUKDVERWKDORQJKLVWRU\DQGLWLVWRSLFDOHYHU\ZKHUHLQ
WKHZRUOGXQOLNHGLVWULFWKHDWLQJ$OVREHQFKPDUNLQJHOHPHQWVXVH LVPRUHFRPPRQIRUHOHFWULFLW\GLVWULEXWLRQ
UHJXODWLRQ,Q(XURSHEHQFKPDUNLQJLVUHODWLYHO\ZLGHO\XVHGIRUVLQJOHFRVWJURXSRIGLVWULEXWLRQV\VWHPRSHUDWRUV
±WRHVWDEOLVKOHYHOVRI23(;>@KRZHYHULQFDVHRIIRUPDWLRQRIFRPSOHWHGLVWULEXWLRQWDULIIVEHQFKPDUNLQJLV
XVHGRQO\LQWZRFRXQWULHV±1HWKHUODQGDQG1RUZD\>@)RUGLVWULFWKHDWLQJVHFWRUEHQFKPDUNLQJFXUUHQWO\LV
EHLQJXVHGHYHQOHVVFRPPRQO\WKHLQGLYLGXDOHOHPHQWVDUHGHWHUPLQHGWKDWZD\LQ3RODQGDQG/LWKXDQLDRQO\
>@
7KHDLPRIWKLVVWXG\LVWRILQGRXWSRVVLEOHFRUUHODWLRQVEHWZHHQVRPHNH\'+SHUIRUPDQFHLQGLFDWRUVDQGWKHUPDO
HQHUJ\WDULIIVLQWKH'+VHFWRURI/DWYLDWKDWFRXOGEHXVHGLQDSSO\LQJDEHQFKPDUNLQJPRGHOIRUGHWHUPLQLQJ'+
WDULIIV5HVXOWVREWDLQHGGXULQJWKHVWXG\LQGLFDWHWKDWEHQFKPDUNLQJHOHPHQWVRIWDULIIGHWHUPLQDWLRQVKRXOGQRWEH
LPSOHPHQWHGLQDVLPSOLILHGPDQQHUHJE\VSHFLI\LQJRQHRUVHYHUDOWDULIIFHLOLQJVIRUDOOUHJXODWHG'+FRPSDQLHV
LQVWHDGDV\VWHPRIEHQFKPDUNVVKRXOGEHFUHDWHGWKDWZRXOGFRQVLGHUWKHHIIHFWRIYDULRXVSDUDPHWHUVRQGLIIHUHQW
WDULIIFRPSRQHQWV
 
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0HWKRGRORJ\
&XUUHQWO\ WKHUHJXODWRUKDVDSSURYHG'+WDULIIVIRUUHJXODWHG'+FRPSDQLHVLQ/DWYLD7KHUHDUHPRUH
WDULIIVWKDQFRPSDQLHVEHFDXVHVRPHRIWKHFRPSDQLHVSURYLGHVHUYLFHVWKURXJKXQUHODWHG'+V\VWHPVDWDULIILVWKHQ
DSSURYHGIRUHDFKRI WKH'+V\VWHPVVHSDUDWHO\'DWDRQWKH WDULIIVDSSOLFDEOH LQ$SULOZHUHREWDLQHGIURP
LQIRUPDWLRQSXEOLVKHGE\ WKH/DWYLDQ UHJXODWRU >@7KHDQDO\VLV DOVR LQFRUSRUDWHVGDWD FRPSLOHGE\ WKHDXWKRUV
UHJDUGLQJNH\SHUIRUPDQFHLQGLFDWRUVRIWKHVDLGUHJXODWHG'+FRPSDQLHVQDPHO\YROXPHRIKHDWVXSSOLHGW\SHRI
IXHOKHDWSURGXFWLRQWHFKQRORJ\OHQJWKRI'+QHWZRUNV7KHSXUSRVHRIWKLVGDWDDQDO\VLVLVWRHYDOXDWHZKHWKHU
DFWXDOWDULIIVLQUHDO'+V\VWHPVKDYHDQ\XVDEOHFRUUHODWLRQVZLWKWKHVHSHUIRUPDQFHLQGLFDWRUV
'+V\VWHPVZLWKDSSURYHGWDULIIVLQ/DWYLDUDQJHZLGHO\LQWHUPVRIWKHYROXPHRIKHDWVXSSOLHGIURP*:KWR
*:KSHU\HDU'+V\VWHPVFDQEHGLYLGHGLQWRWZRJURXSVE\KHDWSURGXFWLRQWHFKQRORJ\JHQHUDWLRQIURP
ERLOHUVRQO\DQGJHQHUDWLRQRI VLJQLILFDQWDPRXQWV LQ WKH&+3PRGH&+3RXWSXWVDOVRGLIIHUZLGHO\DFURVV'+
V\VWHPV>@+RZHYHUHYHQZLWKORZHU&+3RXWSXWUDWLRVWKHHIIHFWRQWDULIIVLVVLJQLILFDQWEHFDXVHWKHVXSSRUW
VFKHPHLQ/DWYLDLQFOXGHVSURFXUHPHQWRI&+3HOHFWULFLW\DWDYHU\KLJKSULFHDSSO\LQJPRVWRIWKHLQFRPHIURP
VHOOLQJWKHHOHFWULFLW\WRZDUGVUHGXFLQJWKHUPDOHQHUJ\FRVWV>@7KHUHDUHWZREDVLFW\SHVRIIXHOQDWXUDOJDV
DQGELRPDVV0RVWFRPSDQLHVUHO\RQERWKW\SHVEXWWKHUDWLRRIRQHZLOOXVXDOO\EHKLJKHUPDNLQJLWWKHGRPLQDQW
W\SHRIIXHO%DVHGRQWKHVHWZRSDUDPHWHUVWKHGDWDPD\EHDUUDQJHGLQWRIRXUJURXSVZLWKWKHIROORZLQJQXPEHURI
REMHFWVLH'+V\VWHPVSHUJURXSERLOHUVQDWXUDOJDV±ERLOHUVELRPDVV±&+3QDWXUDOJDV±&+3
ELRPDVV±,QLWLDOO\WKHIRXUJURXSVZHUHDQDO\VHGDFURVVWKHHQWLUHUDQJHRIKHDWVXSSO\YROXPHV1H[WJLYHQWKDW
WKH'+V\VWHPVXQGHUFRQVLGHUDWLRQDUHYHU\GLIIHUHQWLQWHUPVRIKRZPXFKWKHUPDOHQHUJ\WKH\VXSSO\WKHGDWDVHW
ZDVVXEGLYLGHGLQWRWKUHHUDQJHVZKLFKFRUUHVSRQGWRWKHNLQGVRI'+FRPSDQLHVDFWLYHLQ/DWYLDVPDOOFRPSDQLHV
±WKHUPDOHQHUJ\VDOHVRIOHVVWKDQ*:KSHU\HDUPHGLXPVL]HGFRPSDQLHV±WR*:KSHU\HDUDQGODUJH
FRPSDQLHV±PRUHWKDQ*:KSHU\HDUVHH)LJ


)LJ'DWDJURXSLQJ
5HVXOWVDQG'LVFXVVLRQ
%\GLYLGLQJWDULIIVLQWRWKHIRXUJURXSVVKRZQLQ)LJDQGDUUDQJLQJWKHPE\WKHDPRXQWRIKHDWVXSSOLHGWRWKH
UHOHYDQW'+V\VWHPDYHU\GLIIXVHGDWDFORXGZDVREWDLQHGZLWKQRHYLGHQWFRUUHODWLRQZLWKWKHW\SHRISUHGRPLQDQW
IXHOHQHUJ\JHQHUDWLRQWHFKQRORJ\RU'+V\VWHPVL]HVHH)LJ

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
)LJ7DULIIVGHSHQGLQJRQWKHYROXPHRIWKHUPDOHQHUJ\VXSSOLHGSHU\HDU
(YHQ JUHDWHU GLIIXVLRQ ZDV REVHUYHG ZKHQ DUUDQJLQJ WDULIIV LQ WKH IRXU JURXSV E\ QHWZRUN XVDJH LQWHQVLW\
0:K\HDUSHUNPRIQHWZRUNOHQJWKVHH)LJ


)LJ7DULIIVGHSHQGLQJRQQHWZRUNORDGLQJLQWHQVLW\

+RZHYHURQFHGDWDZHUHVXEGLYLGHGLQWRWKHDIRUHPHQWLRQHGWKUHHUDQJHVRIKHDWVXSSO\YROXPHDQGYLHZHG
ZLWKLQVHSDUDWHUDQJHVVRPHW\SHVRIJHQHUDWLRQWHFKQRORJ\DQGSUHGRPLQDQWIXHOVKRZHGVLJQVRIFRUUHODWLRQ
VHH)LJ
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

D7KHUPDOHQHUJ\VDOHVWR*:KSHU\HDU


E7KHUPDOHQHUJ\VDOHVOHVVWKDQ*:KSHU\HDU
)LJ7DULIIVGHSHQGLQJRQWKHYROXPHRIWKHUPDOHQHUJ\VXSSOLHGSHU\HDUZLWKLQGLIIHUHQWVXSSO\YROXPHUDQJHV

7KHUHVXOWVGRQRWLGHQWLI\DQHYLGHQWWUHQGZLWKPDUNHGFRUUHODWLRQVDPRQJWKHGRPLQDQWW\SHRIIXHOJHQHUDWLRQ
WHFKQRORJ\DPRXQWRIHQHUJ\VXSSOLHGQHWZRUNXVDJHLQWHQVLW\DQGWKHWDULIIZLWKLQWKHUHOHYDQW'+V\VWHP:LWKRXW
DGRXEWHDFKRIWKHSDUDPHWHUVFKDUDFWHULVLQJD'+V\VWHPKDVDQHIIHFWRQWKHWDULIIEXWWKHHIIHFWRQRQHRUDQRWKHU
VLGHDSSDUHQWO\GHFUHDVHVRULVQHJDWHGGXHWRRWKHUIDFWRUV
7KHUHIRUH WKH ILQGLQJV LQGLFDWH WKDW DOWKRXJK WKH '+ V\VWHPV DUH DOO VLPLODU LQ WHUPV RI RSHUDWLRQDO DQG
RUJDQLVDWLRQDOSULQFLSOHVHDFKRIWKHPGLIIHUVJUHDWO\IURPWKHRWKHUVE\WKHH[WHQWRIIDFWRUVWKDWPLJKWLPSDFWWDULIIV
DQGE\ WKH LQWHQVLW\RI VXFK LPSDFWV&RQVHTXHQWO\ RQH FDQQRWXVH D VLPSOLILHG DSSURDFK WR LPSOHPHQWLQJ WDULII
EHQFKPDUNLQJ HOHPHQWV E\ LGHQWLI\LQJ D VLQJOH SULFH FHLOLQJ IRU DOO'+ FRPSDQLHV WR WDUJHW RU VHYHUDO GLIIHUHQW
EHQFKPDUNVIRUWKHPRVWW\SLFDO'+V\VWHPJURXSVVXEGLYLGLQJWKHPE\HJWKHSUHGRPLQDQWW\SHRIIXHOXVHG
6RPHFRUUHODWLRQLVHYLGHQWLIWDULIIVDUHFRQVLGHUHGZLWKLQQDUURZHU'+V\VWHPJURXSV7KLVPHDQVWKDWWKHHIIHFW
RIFHUWDLQSDUDPHWHUVRQVLPLODU'+FRPSDQLHVLVPRUHSURQRXQFHGDQGDZD\WRVKDSHDPRUHQXDQFHGEHQFKPDUNLQJ
V\VWHPVKRXOGEHVRXJKWWKDWZRXOGFRQVLGHUWKHHIIHFWVRIDZLGHUUDQJHRISDUDPHWHUVWKDQWKLVFRPSDUDWLYHDQDO\VLV
KDGVSHFLILHG,WVKRXOGDOVREHQRWHGWKDWDQLVRODWHGSDUDPHWHURID'+V\VWHPGRHVQRWLPSDFWWKHWDULIIDVDVLQJOH
YDULDEOH LWRQO\DIIHFWVRQHRI WKH WDULIIFRPSRQHQWV LHYDULDEOHRSHUDWLRQDORUFDSLWDOH[SHQGLWXUHV7KHUHIRUH
IXUWKHUDQDO\VLVRIGDWDVKRXOGFRQFHQWUDWHRQWKHLPSDFWRIYDULRXVSDUDPHWHUVRQFHUWDLQWDULIIFRPSRQHQWV$VSDUW
RIIXUWKHUDQDO\VLVWKHDXWKRUVLQWHQGWRFUHDWHDPRGHORIVSHFLI\LQJEHQFKPDUNVZLWKDFRQFHSWXDOVWUXFWXUHGLVSOD\HG
LQ)LJ 0RGHO GDWD LQSXWZRXOG FRQVLVW RI WKUHHGDWDJURXSV ³([WHUQDO SK\VLFDO IDFWRUV´ ´)DFWRUV VHOHFWHGE\
FRPSDQ\´ DQG ³3ULFHV LQ WKHPDUNHWV´ )LUVW EDVHG RQ WKH ³([WHUQDO SK\VLFDO IDFWRUV´ DQG ³)DFWRUV VHOHFWHG E\
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FRPSDQ\´ ³6HOHFWLQJ RI WHFKQLFDO SDUDPHWHUV´ ZRXOG EH GRQH ,Q WKH QH[W VWHS XVLQJ WKH ³6HOHFWHG WHFKQLFDO
SDUDPHWHUV´DQGWKHQHFHVVDU\GDWDIURPDOOWKUHHLQSXWJURXSVFRVWVZRXOGEHFDOFXODWHG



)LJ&RQFHSWXDOVWUXFWXUHRIWKHEHQFKPDUNVSHFLILFDWLRQPRGHO
&RQFOXVLRQ
1RFOHDUDQGVWUDLJKWIRUZDUGFRUUHODWLRQVKDYHEHHQREVHUYHGDPRQJWKHSDUDPHWHUVFKDUDFWHULVLQJ'+V\VWHPV
DQGWKHUPDOHQHUJ\VXSSO\WDULIIVZLWKLQWKHGDWDVHWIRUWKLVVWXG\
7KHVDPHSDUDPHWHUVKDYHLPSDFWVRIGLIIHUHQWLQWHQVLWLHVRQWDULIIOHYHOVLQVSHFLILF'+V\VWHPV&RQVLGHULQJWKDW
WDULIIVDUHDIIHFWHGVLPXOWDQHRXVO\E\DUDQJHRISDUDPHWHUVWDULIIEHQFKPDUNLQJHOHPHQWVFDQQRWEHLPSOHPHQWHGLQ
DVLPSOLILHGPDQQHUHJE\GHILQLQJRQHRUVHYHUDOWDULIIFHLOLQJVIRUDOOUHJXODWHG'+FRPSDQLHV
)RUFUHDWLQJDEHQFKPDUNLQJV\VWHPWDULIIVVKRXOGEHVXEGLYLGHGLQWRWKHLUFRQVWLWXHQWFRPSRQHQWVDQGWKHHIIHFWV
RI'+V\VWHPSHUIRUPDQFHLQGLFDWRUVDVZHOODVRWKHUSDUDPHWHUVUHODWHGRUXQUHODWHGWRWKH'+FRPSDQ\VKRXOGEH
IXUWKHUDQDO\VHG
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